Background: The subjective experience of young women with breast cancer has some particular features linked to the impact of the disease and its treatment on their age-related issues (e.g. desire for a child, couple relationship, career management). Despite these specific concerns, no questionnaire currently targets the young breast cancer patient's quality of life, subjective experience or common problems when facing cancer. This study presents the psychometric validation of an inventory that aimed to measure the impact of breast cancer on the quality of life of young women (<45 years of age) with non-metastatic disease. Methods: 546 women aged <45 years when diagnosed with a non-metastatic breast cancer were recruited in 27 French cancer research and treatment centers. They answered a self-reported questionnaire created from verbatim collected by non-directive interviews carried out with 69 patients in a first qualitative study. Exploratory and confirmatory analyses were conducted in order to obtain the final structure of the scale. Internal consistency, test-retest reliability and concurrent validity with quality of life questionnaires currently used (QLQ-C30 and the QLQ-BR23 module) were then assessed. Results: The YW-BCI36 contains 36 items and highlights 8 factors: 1) feeling of couple cohesion, 2) negative affectivity and apprehension about the future, 3) management of child(ren) and of everyday life, 4) sharing with close relatives, 5) body image and sexuality, 6) financial difficulties, 7) deterioration of relationships with close relatives, and 8) career management. Psychometric analyses indicated good internal consistency (Cronbach's alpha values ranging from 0.76 to 0.91) and temporal reliability (Bravais-Pearson correlations ranging from 0.66 to 0.85). As expected, there were quite strong correlations between the YW-BCI36 and the QLQ-C30 and QLQ-BR23 scores (r ranging from 0.20 to −0.66), indicating adequate concurrent validity. Conclusions: The YW-BCI36 was confirmed as a valid scale for evaluating the subjective experience of breast cancer in young women. This instrument could help to identify the problems of these women more precisely, in order to respond to them better by an optimal care management. This scale may improve the medical, psychological and social care of breast cancer patients.
Background
The study of quality of life in the health area has considerably grown in recent decades. Defined by the WHO in 1994, quality of life refers to the "individuals perception of their position in life in the context of the culture and value systems in which they live and in relation to their goals, expectations, standards and concerns " [1] . This is above all a measure of quality of life in relation with health in general, health being defined as a "state of complete physical, mental, and social well-being, and not merely the absence of disease" [1] . Well-being is in turn defined as having two dimensions, subjective and objective, and "comprises an individual's experience of their life as well as in comparison of life circumstances with social norms and values" [2] . Most authors thus agree that quality of life is a concept that encompasses three key dimensions: physical, psychological and social e.g. [3] . With this conceptual anchor, it therefore seems essential to take into account the specificities, standards, environmental and societal values of the health and/or disease context in which individuals live, in order to more precisely target the specificities of their subjective and objective experience.
In oncology, novel therapeutics have greatly improved the survival rate of women with cancer, but they often entail significant side effects that worsen the patient's physical and psychological quality of life, at every stage of their care pathway, from the diagnosis announcement to the follow-up or "survivorship" period [4] [5] [6] . Healthrelated quality of life (HRQOL) is defined as the physical, psychological and social responses of the patient when facing the disease and its treatment [7, 8] as well as the patient's subjective perception of the impact of the cancer and its treatment on different areas of his/her life: physical, functional, emotional and social [9] .
Evaluating quality of life appears crucial in everyday clinical practice for detecting physical and emotional problems provoked by the disease or its treatment. This contributes to improving patients' care by guiding them, according to their identified problems and needs, toward appropriate support care, throughout their care pathway [7, [10] [11] [12] . Every woman suffering from breast cancer has to face many issues e.g. [13] [14] [15] [16] , but the consequences of the disease and its treatment are markedly different and have specific features in young women (under 45-50 years old at the time of the initial diagnosis), who represent almost 13% of diagnosed breast cancer cases [17, 18] . Some indicators were identified in the literature as most useful for using the age criterion of 45 or younger as it applies to breast cancer: the woman is of child bearing age, the woman has young child(ren), that is, child(ren) not yet at secondary school; or the woman is premenopausal [18, 19] . These women are confronted by issues that are specific to their age, like (i) the fact that they cannot be sure of seeing their child(ren) grow up or have problems in bringing them up, all the more so as their child(ren) is/are very young; (ii) the quality of their marital relationship and sexuality and (iii) their current or future professional career for reviews, see [4, [20] [21] [22] [23] . These specific issues, in addition to the physical consequences of the disease and its treatment, could partly explain why young women show higher emotional distress levels, less quality of life, and more problems in setting up adjustment strategies to face the disease than older women do e.g. [24] [25] [26] [27] [28] .
The assessment instruments that are most frequently used, such as the QLQ-C30 coupled with the module especially developed for breast cancer QLQ-BR23 [29] , the FACT-G coupled with the module FACT-B for breast cancer [30] , or the unmet needs assessment tools for reviews, see [31, 32] , aim to evaluate the quality of life of women with breast cancer as a whole, whatever their age. To our knowledge, there is as yet no assessment tool to evaluate the specific subjective experience of young women living with breast cancer. Following the example of some authors [33, 34] , it seems crucial to consider all the life areas that may be affected by the disease experience, in a given context governed by norms and specific values. For this, it is essential to have appropriate tools, created from the experiences of the patients themselves -in order to be as close as possible to their subjective experience-, presenting the required psychometric properties and easily usable by the medical caregivers in the care pathway. To create such a tool thus seems particularly relevant for helping clinicians to identify the issues specific to this population and, using the results provided by the tool, to guide their patients toward appropriate social support services, at every stage of their care pathway [12, 31, [35] [36] [37] .
The present study aims to validate, in a large sample of patients, a questionnaire specifically measuring the subjective experience of the disease and its treatment in young women (under 45 years old when diagnosed) living with a non-metastatic breast cancer and the repercussions of the disease and its treatment they perceive in their daily life. This scale ("Young Women with Breast Cancer Inventory -YW-BCI") differs by being created from non-directive interviews carried out with patients in a previous qualitative study [38, 39] , and by taking into account the specific features of women facing breast cancer at a young age. To better understand the temporal evolution of the cancer impact from the diagnosis announce to the follow-up period, four independent groups of patients were formed: 1. During the chemotherapy with or without Trastuzumab; 2. Under Trastuzumab with or without hormone therapy; 3. During the hormone therapy alone; and 4. During the follow-up period (after the end of all treatments).
Methods

Study design and population
Our data are part of an observational prospective multicenter study conducted from January 2010 to June 2012 in 27 French cancer treatment and research centers and involving 772 young women with diagnoses of nonmetastatic breast cancer. Out of the 772 patients to whom the study was proposed, 546 patients agreed to participate and returned their filled questionnaire (168 undergoing chemotherapy with or without Trastuzumab, 58 undergoing Trastuzumab with or without hormone therapy, 176 patients undergoing hormone therapy only, and 144 under follow-up, after the end of treatment). Patients were included by their oncologist if they were aged less than 45 years at their diagnosis for a nonmetastatic breast cancer, had received or were receiving chemotherapy, and had signed an informed consent form. Patients with poor knowledge of the French language were not included in the study.
The objectives and procedure of the study were explained to the patients during an outpatient appointment. After they had agreed orally and signed the consent form, patients received a questionnaire and a socio-demographic data form. They were asked to complete these documents in a quiet location and to return them in a pre-stamped envelope to the research centers. Conditions of anonymity and confidentiality were guaranteed. At the same time, patients' medical data were collected by each investigator in the participating centers. All women were asked to complete the YW-BCI. To test concurrent validity, 111 women also answered a standard quality of life questionnaire (QLQ-C30 and QLQ-BR23, [29] ). For the reliability analysis, the YW-BCI was administered two weeks after the baseline measurement in 116 patients. The distribution in one of these 3 groups (YW-BCI only, YW-BCI + QLQ, YW-BCI two times) was randomly made at the time the patients entered in the study.
This study was performed in accordance with the Declaration of Helsinki and was approved by the Ethics Committee for the Protection of Persons, the Consultative Committee for Data Processing in Research in the Field of Health, and the National Commission for Data Protection.
Measures
YW-BCI
The YW-BCI scale consists of 80 items resulting from a previous qualitative study carried out with 69 young patients (<45 years old at the time of diagnosis) living with a non-metastatic breast cancer [38, 39] . Items were produced from a thematic content analysis with inter-judges agreement and were semantically validated by 15 couples who participated in these interviews [38, 39] .
From this first qualitative step, 80 items were selected and organized into 8 distinct dimensions: 1) psychological and affective experience concerning the present and the future (14 items, e.g. emotions felt, perception of the future), 2) physical experience (8 items, e.g. physical side effects of treatments, fatigue, body image perception), 3) management of daily life (5 items, e.g. problems in managing housework and daily life, limitations felt in doing housework, changes in life habits), 4) questions about the child(ren) (8 items, e.g. problems in managing the education of the child(ren), fear for the chil(dren), availability, communication), 5) professional life (4 items, e.g. sick leave, personal investment in job, taking days off, effectiveness at work, career, professional difficulties), 6) financial difficulties (4 items, e.g. income decrease, problems in getting a loan, additional costs), 7) familial and social relationships (16 items, e.g. communication, cohesion, social support, perception of the impact of the disease on relatives and on social activities), and 8) couple relationship (21 items, e.g. communication, cohesion and social support within the couple, impact of the disease on the partner, sexuality).
In order to create and validate an inventory that shows good psychometric properties, the patients in the present study were instructed to indicate to what extent each of the 80 assertions corresponded to their current state ("at this moment, currently"), using a 5-point Likert scale, from 1: "strongly disagree" to 5: "strongly agree".
EORTC QLQ-C30
In order to test the concurrent validity of the YW-BCI, the patients were invited to complete the French version of the EORTC QLQ-C30 (version 3, [29] ).This selfreported questionnaire aims to evaluate the healthrelated quality of life of cancer patients, whatever the cancer site, using 2 dimensions: the overall functioning and the symptoms felt. In line with the EORTC guidelines, each score was linearly transformed, so that it varied from 0 to 100. The higher the functioning scale score is, the better the functioning level of the patient is. On the contrary, an elevated score on the symptoms scale indicates a greater presence of symptoms.
EORTC QLQ-BR23
The patients were also invited to complete the EORTC QLQ-BR23, a module developed to assess the particular features of the quality of life of breast cancer patients. This module contains 23 items that enable the repercussions of the disease and the side effects of its treatment to be measured. For each dimension, the scores vary from 0 to 100. As for the EORTC QLQ-C30, a high score on the functioning scale indicates a high level of functioning, whereas for the symptoms scale, a high score indicates a high level of symptoms.
Statistical analysis
The construct validity of the scale was assessed by exploratory and confirmatory analyses. The exploratory principal component analysis (PCA) were conducted on a sample of 304 patients, randomly chosen from the 546 patients who completed the instrument. The confirmatory analyses (CFA) were carried out on a random sample of 250 patients from this initial sample.
Descriptive analyses (mean, standard deviation, skewness and kurtosis) were conducted first, in order to eliminate the poorly discriminative items (n = 14). Exploratory principal component analyses using the principal axis factoring method of extraction and Promax rotation were then conducted with the Statistical Package for Social Sciences Version 18 to identify the factor structure of the scale. At this step, items showing cross-loadings or loadings less than 0.30 were eliminated (n = 32). Items were thus selected with factor loadings of at least 0.30. Series of confirmatory factor analyses based on a structural equation modeling method were then conducted on the retained items, with LISREL 8.8 software [40] .
Internal consistency was examined for each subscale of the YW-BCI by using Cronbach's alpha coefficients. Test-retest reliability was investigated using the BravaisPearson's correlation coefficient for the sample of patients (n = 116) who completed the YW-BCI questionnaire twice.
The convergent validity of our scale was assessed by calculating the Bravais-Pearson's correlation coefficients between the patients' scores in the YW-BCI and their scores in the QLQ-C30 and QLQ-BR23. Given that they were subjective quality of life constructs, quite strong correlations were expected between the subjective dimensions of quality of life measured by the QLQ-C30 and QLQ-BR23 (emotional functioning, social functioning, etc.) and the subjective dimensions that constitute the YW-BCI (Pearson's r > 0.50). Weaker correlations were expected between these subjective dimensions and the quality of life dimensions involving the physical consequences of the disease and its treatment (Pearson's r < 0.40).
Results
Sample characteristics
The sample included 546 young women, aged 23-62 (M = 40.64, SD = 6.21). On average, patients who participated in the study had suffered from breast cancer for 2.47 years (SD = 2.79, time since diagnosis ranging from 21 days (Min) to 19.05 years (Max)). The majority of patients had a job (88.8%), more than half of them were on sick leave or were working part-time for medical reasons when the study was carried out. Almost half of them had post-secondary education or higher education qualifications (48.79%). The majority of the patients (97.80%) were living in a couple at the time of diagnosis (M years = 13.71, SD = 8.37 years), and had a child or children (88.6%) ( Table 1) .
At the medical level, for most patients it was their first cancer (94.7%), 91.4% had had a mastectomy: 62.3% had had a partial mastectomy with axillary node dissection for 71.9% of them while 42.7% of the patients had had a total mastectomy. For 61.97% of these patients who had had a total mastectomy, a delayed reconstruction was planned. Lastly, 74 patients had participated in psychotherapy when the study was conducted, and 148 patients had received antidepressants or anxiolytic drugs.
Factor structure of the YW-BCI questionnaire Exploratory analyses A structure of 8 factors emerged from the exploratory principal component analysis which was preceded by the analysis of the graph of eigenvalues -for determining the optimal number of dimensions-, and the theoretical relevance of the constructs that appeared. These factors explained 57.24% of the total variance and were as follows: 1) feeling of couple cohesion (19.78% of the total variance), 2) negative affectivity and apprehension about the future (12.52%), 3) management of child(ren) and of everyday life (7.81%), 4) sharing with close relatives (4.83%), 5) body image and sexuality (4.41%), 6) financial difficulties (3.17%), 7) deterioration of relationships with close relatives (2.46%), and 8) career management (2.25%) ( Table 2) .
The final inventory, "YW-BCI36", thus contained 36 items. The dimensions relating to psychological and affective experience concerning the present and the future, management of daily life, now completed by items linked with questions about the child(ren), professional life and financial difficulties, which were present in the initial version of the questionnaire, still remained. The dimension in line with social and familial relationships was split into two parts, depending on the positive or negative valence of the interpersonal relationships: a first dimension that was linked with social sharing, and a second dimension that was in line with the deterioration of relationships with close relatives. Likewise, two dimensions emerged related to the couple: couple cohesion, with items linked with support and closeness, and body image and sexuality with items that were more linked with couple intimacy.
These dimensions appeared to be intercorrelated (Table 3) . Like for the majority of health-related quality of life questionnaires, the correlations were quite strong between the subscales and particularly for the negative affectivity and apprehension about the future and management of the child(ren) and of everyday life dimensions.
Confirmatory analyses
The structure thus revealed was supported by the confirmatory factor analyses conducted on data from a random sample of 120 patients. The results generally 
Internal consistency and test-retest reliability
Cronbach's alphas (Table 4) were acceptable overall in light of the number of items composing the subscales of the questionnaire (all were higher than 0.75, ranging from 0.76 to 0.91). The Bravais-Pearson's correlation coefficients between the scores of the 116 patients who completed the questionnaire twice (mean time between showed that the test-retest reliability of the questionnaire was acceptable, with correlation coefficients ranging from 0.66 (for the dimension sharing with close relatives) to 0.85 (feeling of couple cohesion, Table 4 ).
Concurrent validity
The financial difficulties dimension of the YW-BCI36 was strongly and positively correlated with the financial difficulties item of the QLQ-C30 (r = 0.73, p < 0.001) and the negative affectivity and apprehension about the future dimension of our scale was correlated with the emotional functioning dimension of the QLQ-C30 (r = −0.59, p < 0.001), suggesting that both questionnaires examined dimensions close to each other. The management of child(ren) and of everyday life dimension was further correlated with the social functioning dimension of the QLQ-C30 (r = −0.62, p < 0.001). Concerning the concurrent validity of the YW-BCI36 with the QLQ-BR23 module, the body image and sexuality dimension of the YW-BCI36 was correlated with the sexual functioning, sexual enjoyment, and body image subscales of the module, at −0.74, −0.65, and −0.41, respectively (p < 0.001), which indicated a fair convergence between these factors. In the same way, the negative affectivity and apprehension about the future subscale of the YW-BCI36 was negatively and moderately correlated with the future perspective dimension of the QLQ-BR 23 (r = −0.66, p < 0.001), see Table 5 .
Concerning the concurrent validity with the symptoms scales, the results mainly evidenced positive and quite strong correlations between problems in the management of the child(ren) and of everyday life in the YW-BCI36 and almost all the symptoms, as well as negative correlations between some symptoms (fatigue, pain, dyspnea) assessed by the QLQ-C30 and difficulties in the career management dimension of the YW-BCI36 (Table 5) . Lastly, concerning the correlations between the YW-BCI36 dimensions and the symptoms subscales of the QLQ-BR23, the problems of body image and sexuality were negatively correlated with the fact of being upset by hair loss, while the problems in the management of child(ren) and of everyday life were positively linked with the therapy side effects (Table 5) .
Divergent validity
Results showed only one weak correlation between the sharing with close relatives dimension of the YW-BCI36 and the QLQ-C30 and QLQ-BR23 dimensions (emotional functioning, r = 0.21), revealing divergent validity in aspects linked with social interactions. Similarly, the deterioration of the relationships with close relatives dimension of the YW-BCI36 showed few and weak correlations with the QLQ-BR23 subscales. None of the YW-BCI36 dimension appeared correlated with subscales evaluating specific physical effect sides of the treatments (diarrhea and arm symptoms subscales of the QLQ-BR23) ( Table 5 ).
In summary, as expected we found more correlations (ranging from 0.20 to −0.66) between the dimensions linked with the functioning -whether in the QLQ-C30 or For the test-retest reliability, all the correlations are significant at p < 0.01, n = 116 patients for whom the period between T1 and T2 was less than or equal to 1 month in the QLQ-BR23 module-and the subjective dimensions of the YW-BCI, in particular the management of child(ren) and of everyday life and financial difficulties dimensions. Less correlations were showed between the symptom dimensions of the QLQ-C30 and QLQ-BR23 and the dimensions of the YW-BCI36 (correlations ranging from −0.22 to 0.58).
Discussion
The main objective of the present study was to validate, in the French language, a new assessment tool for the impact of non-metastatic breast cancer on the subjective experience of young women (aged under 45 years), which was created from the results of a previous qualitative study [38, 39] . While many studies have already focused on the quality of life of women with breast cancer e.g. [4, 5, 26, 41] , taking into account the particular case of young women who have to face specific issues appears crucial for their care.
Following the results of exploratory and confirmatory analyses, the final version of the YW-BCI36 inventory contains 36 items that evaluate 8 types of consequences of the disease and its treatment in terms of impact on daily life for young women living with non-metastatic breast cancer: 1) feeling of couple cohesion (5 items), 2) negative affectivity and apprehension about the future (6 items), 3) management of child(ren) and of everyday life (5 items), 4) sharing with close relatives (4 items), 5) body image and sexuality (4 items), 6) financial difficulties (4 items), 7) deterioration of relationships with close relatives (5 items), 8) career management (3 items). This 8-factor structure explains 57% of the variance and our The YW-BCI36 therefore should be considered a complement to existing tools as it addresses not only similar dimensions, but also very specific dimensions, with more precise and targeted item formulations, such as the issues concerning the management of child(ren) in everyday life, positive and negative social relationships with close relatives, and the relationship within the couple. On the other hand, issues concerning symptoms are little depicted in the YW-BCI36 whereas strong correlations are evidenced between its management of child(ren) and of everyday life and career management dimensions and the symptoms subscales in the QLQ-C30 and QLQ-BR23. Future studies should certainly consider these links in order to refine their determinants and causalities.
The YW-BCI36 was created from the young women's own subjective experience in order to assess subtly their preoccupations and was validated with a large sample of patients. It makes it possible to identify not only the potential problems of these patients, but also their points of reference/protecting factors, which could help avoid or at least mitigate the impact of the disease and its treatment. This is especially true for dimensions that are related to the sense of cohesion in the couple and to the sharing with close relatives, which appear crucial for the patients' adjustment when facing cancer e.g. [42] [43] [44] [45] .
Like the other instruments addressing the quality of life, the YW-BCI36 used in follow-up consultations could also offer patients the opportunity to discuss the issues and challenges that are relevant to them and for which they require psychological and/or medical support. Another advantage of the questionnaire is that it was created and validated with patients at all stages of the care pathway. Among the items that were retained following the patient interviews and psychometric analyses, none is specific to a particular treatment stage, and thus this inventory can be offered to any young woman diagnosed with breast cancer.
Many studies have shown it is relevant to evaluate the quality of life of patients all along the care pathway for modifying their medical care in accordance with their identified needs e.g., [11, 12, 46, 47] . It seemed all the more relevant to create a tool targeting young women with breast cancer to adjust their medical care through an acute evaluation of their subjective experience of the disease and treatments. In addition to its use in the medical practice -allowed by its relatively short formsuch a tool could also be used in studies searching to highlight some of the determinants of the quality of life and of its evolution along the care pathway and during the survivorship period in these women.
Nevertheless, future studies should be conducted in a longitudinal design, from the diagnosis announcement to the follow-up period, in order to confirm the stability of the scale and to understand the time evolutions that are closely linked with the situation of each patient during her therapeutic journey. It would also be very interesting to assess the practical and clinical implications of this tool's use in terms of adapted and personalized support care.
